1. Introduction {#s0005}
===============

Heavy drinking constitutes a significant public health concern, directly costing the UK National Health Service approximately £3.5bn per year ([@bb0170]). A considerable amount of research has demonstrated that certain personality traits are associated with elevated alcohol use, for example, impulsivity (a tendency to act without thinking; ([@bb0060])) and neuroticism (a tendency to feel psychological distress including anxiety and depression; ([@bb0055]). As well as these non-substance-specific traits, measures of specific substance-related dispositions have been developed to improve our understanding of the individual differences that may contribute to alcohol use.

The Substance Use Risk Profile Scale (SURPS; [@bb0240]) was developed to examine four motivational profiles for alcohol use, measuring Anxiety Sensitivity, Hopelessness, Sensation Seeking and Impulsivity. Hopelessness - pessimism towards oneself and one\'s future, often co-occurring with depression ([@bb0105]) and anxiety sensitivity - awareness of symptoms which causes distress ([@bb0125]), both have been recognized in the four-factor model of personality vulnerability to alcohol misuse ([@bb9010]). This model predicts that each personality risk factor is related to specific drinking motives ([@bb0130]) and precise patterns of substance use, as well as certain psychopathological disorders ([@bb9010]).

Support for the four-factor model has been found in several studies demonstrating that these personality risk factors predict unique variance in alcohol consumption ([@bb9005]). However, the overall evidence is equivocal. Research has found positive associations between anxiety-sensitivity and alcohol use (e.g. [@bb0160]) or problems (e.g. ([@bb0130]), but negative associations have also been reported ([@bb0005], [@bb0035], [@bb0110], [@bb0235]). Additionally, hopelessness has been found to positively correlate with alcohol use in several studies (e.g. [@bb0110], [@bb0140]), whereas no association was reported by [@bb0130]. More recently, ([@bb0125]) failed to find an association between both hopelessness or anxiety sensitivity and drinking behaviour. Currently, the strength and direction of these relationships are unclear ([@bb0195]), and this is most likely to be due to individual differences in variables that mediate the association between these personality types and alcohol mis(use).

Motivational models of alcohol use argue that risk factors, including personality traits, may influence alcohol use through a common pathway of drinking motives ([@bb0200]). These motives include; social, enhancement, conformity and coping drinking motives ([@bb0045]). Although all these motives are consistently found in samples of drinkers, and are to some extent associated with alcohol use, drinking to cope (drinking to reduce or evade anxiety and negative affect; ([@bb0015])) and drinking for enhancement (drinking to enhance or sustain positive feeling; ([@bb0120])) are more frequently associated with heavy alcohol use ([@bb0220]). Indeed, coping motives are associated with a greater number of drinking problems ([@bb0215]) and other alcohol related consequences, such as risky behaviour and academic/occupational problems ([@bb0150]). Importantly, the four-factor model of personality vulnerability to alcohol misuse argues that individuals high in hopelessness or anxiety sensitivity may drink to cope ([@bb0185]) as anxiety-sensitivity increases drinking due to its perceived stress relieving effects, whereas hopelessness increases drinking to cope with negative affect ([@bb9010]).

The indirect effect of anxiety sensitivity and/or hopelessness on drinking through coping motives has been demonstrated in numerous studies (e.g. [@bb0080], [@bb0130], [@bb0185], [@bb0210], [@bb0240])). There are, however, multiple examples of studies that fail to show one or both of these indirect effects (e.g. ([@bb0130], [@bb0135], [@bb0150]). This inconsistency suggests that there are additional factors mediating the association between anxiety sensitivity/hopelessness and alcohol misuse. One factor that has also been implicated as a mediator between personality and drinking is alcohol outcome expectancies (AOE; ([@bb0065]). These refer to what drinkers believe or expect will happen when they consume alcohol. Specifically, positive AOE are beliefs that drinking alcohol may be beneficial and lead to positive outcomes for the drinker ([@bb0010]). Much research has shown AOE, particularly positive, are associated with alcohol use ([@bb0010], [@bb0025], [@bb0145], [@bb0165], [@bb0175]) as well as coping motives ([@bb0030]). Importantly, studies have shown that coping strategies and AOE interact to predict alcohol use ([@bb0090]), and that both AOE and coping motives may be required to significantly predict drinking (e.g. ([@bb0050])). Therefore, it is possible that both coping motives and AOE are mediators in the relationship between hopelessness, anxiety-sensitivity and alcohol use.

The aim of this study was to examine the potential pathway by which hopelessness and anxiety sensitivity contribute to alcohol use in social drinkers. We hypothesized that hopelessness and anxiety-sensitivity would be associated with drinking to cope. We also hypothesized that coping motives and positive AOE would be associated, and both of these were expected to predict increased alcohol use. Finally, we hypothesized that both coping drinking motives and positive AOE would mediate the indirect effect of hopelessness and anxiety sensitivity on alcohol use.

2. Methods {#s0010}
==========

2.1. Participants {#s0015}
-----------------

Two-hundred and thirty participants (196 female), with a mean age of 22.91 (± 9.68) years, were recruited from the university and wider community. Inclusion criteria involved a minimum age of 18 years, regular consumption of alcohol (at least once per week) and fluent English speaking. Data was collected using opportunity sampling. Participants were recruited via university intranet, social media and advertisements in the community. All participants provided informed consent before completing the survey, which was approved by the University of Liverpool\'s Research Ethics Committee.

2.2. Questionnaires {#s0020}
-------------------

*Time Line Follow-Back* (TLFB; [@bb0190]): The TLFB self-report questionnaire was used to assess weekly alcohol consumption. Following an explanation of the number of units contained in standard alcoholic drinks (one UK alcohol unit = 8 g of alcohol), participants estimated the number of units they had consumed over the preceding seven days. Although this represents a short period of time, these periods can be used to assess unit consumption with minimal loss in accuracy of data ([@bb0075], [@bb0230]).

*The Alcohol Use Disorders Identification Test* (AUDIT; ([@bb0180])): The AUDIT was used to assess hazardous drinking. The AUDIT consists of ten fixed response questions regarding alcohol consumption and consequences of drinking. Scores on the AUDIT range between 0 and 40 with scores of 8 or above indicating hazardous or harmful alcohol use.

*The Substance Use Risk Profile Scale* ([@bb0240]). The SURPS has 23 items measuring four personality risk factors (sensation seeking, impulsivity, hopelessness and anxiety-sensitivity) for alcohol misuse. Sensation seeking is measured on six items, impulsivity on five, hopelessness on seven and anxiety sensitivity on five. Answers took the form of a four-point Likert scale ranging from strongly disagree to strongly agree.

### 2.2.1. *Brief comprehensive effects of alcohol scale* (CEOA-B; [@bb0085]) {#s0025}

This consisted of 15 items measuring what participants expect to happen when they consume alcohol (i.e. alcohol outcome expectancies). The scale contains positive AOE subscales (Tension reduction; Social facilitation; Liquid courage; Self Perception) and negative expectancy subscales (Cognitive-behavioural impairment; Risk taking/aggression; negative self evaluation). All statements were a possible completion of the sentence "when I drink alcohol, I expect that..." Answers took the form of a four-point scale from strongly disagree to strongly agree.

### 2.2.2. *Modified drinking motives questionnaire short form* (DMQ-R SF; [@bb0115]) {#s0030}

The DMQ-R SF is a 12 item self-report scale in which participants endorse statements relating to different motivations to drink on a Likert scale. Answers range from 1 (never/almost never) to 5 (always/almost always). The DMQ-R consists of 4 subscales; Conformity, Enhancement, Social and Coping.

2.3. Procedure {#s0035}
--------------

After accessing the online site, participants were shown an information sheet and gave informed consent. Participants were then asked to complete the questionnaires and give basic demographic information (age and gender). Participants were debriefed and thanked for participation.

2.4. Data analysis {#s0040}
------------------

We computed a composite measure of alcohol use as our dependent variable. We used this measure in order to better capture the general pattern of alcohol use rather than a specific behaviour such as heavy episodic drinking, as in previous research (see ([@bb0040], [@bb0070])). This consisted of scores on the AUDIT, units consumed as measured by the TLFB and frequency of heavy episodic drinking (6 + units in a single session for females 8 + for males: Office of National statistics 2015), z-scored and combined. A Principal Component Analyses confirmed that these three separate measures of alcohol involvement loaded onto a single component (eigenvalue = 2.28; accounting for 76.07% of variance) with all factor loadings ≥ 0.79. Before analysis of the structural model, all questionnaire variables were square root transformed. Multiple indices of model fit were calculated to ensure that the model represented a good fit of the data. Normed χ^2^ values were calculated (χ^2^/*df*). χ^2^/*df* values between 1 and 5 are indicative of an acceptable model fit ([@bb9000]). The SRMR absolute fit index was also used to assess model fit, as this measure is less affected by sample size distribution and kurtosis as it is not a simple variation of χ^2^, SRMR values under 0.08 are representative of a good model fit. As well as using the aforementioned discrepancy function methods, model fit was also estimated using non-centrality based indices. Specifically, the comparative fit index (CFI) and root mean square error of approximation (RMSEA). CFI values equal to \> 0.95 and RMSEA values equal to or lower than 0.06 were used a cut offs for good fit ([@bb0100]). Adequate fit for CFI and RMSEA values are \> 0.90 and lower than 0.08 respectively ([@bb0020]). In describing specific relationships within the model we report standardised regression coefficients in the figure. In addition, bias corrected bootstrapping was utilised to assess overall indirect effects of personality on alcohol use. Finally, in order to obtain specific indirect effects for the hypothesised serial mediation (personality-coping-positive-AOEs to alcohol misuse) we utilised PROCESS ([@bb0095]), to allow the computation of a regression coefficient and asymmetrical bootstrap confidence intervals for the indirect effect.

3. Results {#s0045}
==========

For descriptive statistics of the sample see [Table 1](#t0005){ref-type="table"}.Table 1Descriptive statistics.Table 1MeasureMean (± SD)AUDIT11.93 (± 5.82)UK weekly units16.87 (± 14.43)Binge frequency1.91 (± 0.73)Coping motives6.04 (± 2.68)CEOA sexual enhancement2.34 (± 0.85)CEOA tension reduction2.19 (± 0.71)CEOA social facilitation3.55 (± 0.58)CEOA liquid courage3.07 (± 0.70)[^1]

3.1. Structural model ([Fig. 1](#f0005){ref-type="fig"}) {#s0050}
--------------------------------------------------------

CFA of the positive AOE variable was found to be a good to acceptable fit on all measures (χ^2^/*df* = 2.06; SRMR = 0.07; CFI = 0.90; RMSEA = 0.07). The structural model was found to be good fit for the data (χ^2^/*df* = 1.42; SRMR = 0.05; CFI = 0.96; RMSEA = 0.04). As can be seen from [Fig. 1](#f0005){ref-type="fig"} there was a significant direct effect of anxiety sensitivity on alcohol misuse (with increased anxiety sensitivity being associated with reduced alcohol use *p* \< 0.001) although anxiety sensitivity had no indirect effect on alcohol use (95% CI = − 0.07 to 0.10, *p* = 0.84). There was no direct effect of hopelessness on alcohol misuse, although hopelessness was associated with coping motives (*p* \< 0.001). Similarly coping motives did not directly predict alcohol misuse but did predict positive AOEs (*p* \< 0.001), which, in turn, predicted increase alcohol use (*p* = 0.001). Overall, there was a significant indirect effect of hopelessness on alcohol use (95% CI = 0.08 to 0.26, *p* = 0.01).Fig. 1The indirect effects of hopelessness and anxiety sensitivity on alcohol use via coping motives and positive AOEs (standardised regression coefficients presented)^⁎^*p* \< 0.001: LC = Liquid courage; SF = Social facilitation; SP = Self-perception; TR = Tension reduction.Fig. 1

Further analysis of the indirect effect of hopelessness on alcohol use using PROCESS revealed that there was a significant in serial direct effect through coping motives and alcohol outcome expectancies (B = 0.23, SE = 0.08; 95% CI = 0.11 to 0.43). The simple indirect effect of hopelessness via coping (B = 0.23, SE = 0.15; 95% CI = − 0.05 to 0.54), or by positive AOEs (B = − 0.07, SE = 0.11; 95% CI = − 0.32 to 0.10), were not significant. Importantly, the serial indirect effect was maintained when anxiety sensitivity, negative AOEs and gender were controlled for in the model (B = 0.16, SE = 0.06; 95% CI = 0.07 to 0.31).

4. Discussion {#s0055}
=============

The current study investigated the extent to which the relationship between anxiety sensitivity, hopelessness and alcohol use is mediated by drinking motives and positive AOE. Structural equation modelling revealed that anxiety-sensitivity, but not hopelessness, had a direct effect on alcohol use. Hopelessness did however, have a significant indirect effect on alcohol use via coping and positive AOE; critically the simple indirect effects of hopelessness on alcohol use via coping or positive AOE were non-significant. Hopelessness was related to coping motives and although coping motives did not directly predict alcohol misuse, they did predict positive AOE, which in turn predicted increased alcohol use.

The direct negative association between anxiety-sensitivity and alcohol use has been previously reported ([@bb0005], [@bb0035], [@bb0110], [@bb0235]). Unexpectedly, we did not find any relationships between anxiety-sensitivity and coping motives, thus no indirect effects were found. This is supported by previous research ([@bb0125], [@bb0130]), which also found no indirect effect through coping motives and suggests that individuals who experience high anxiety-sensitivity may be avoidant of alcohol use. Taken together, these findings along with several others ([@bb0130], [@bb0160], [@bb0205]) do not support the four-factor model of alcohol use. Importantly, it has been suggested that the effect of anxiety sensitivity on drinking may be more complicated compared to other personality factors. Psychological, physical and social concerns are said to be three lower-order components of anxiety sensitivity, all of which may have unique associations with various aspects of substance use ([@bb0205]) Thus, this could be beneficial to recognise when developing theoretical models and potential future research.

We demonstrated no direct effect of hopelessness on alcohol use, (see also [@bb0125]). Nevertheless, hopelessness was associated with increased coping motives, as predicted by the four-factor model, and also replicates several studies (e.g. ([@bb0130], [@bb0240])). Furthermore, although coping motives did not directly predict alcohol misuse, they did predict positive AOE, replicating previous findings ([@bb0030]). In turn, positive AOEs predicted increased alcohol use (see also, [@bb0010], [@bb0145]). Taken together these results demonstrate a complex, indirect effect of hopelessness on alcohol use through coping motives and then positive AOE. This suggests that a high risk of alcohol misuse in individuals high in hopelessness may only be present if they are drinking to cope ([@bb0105]) and, critically, expect drinking alcohol will have a positive outcome. These findings highlight the critical role AOEs play in predicting alcohol use and are consistent with other research that argues both drinking motives and AOE are mediators between personality risk factors and alcohol use (e.g. [@bb0225]). Moreover, the simple indirect effects via coping motives or positive AOE were not significant. Although contrary to some studies ([@bb0130], [@bb0210]), these findings support literature ([@bb0050], [@bb0090]) that demonstrate coping strategies and AOE interact or are both required to significantly predict alcohol use.

The results of this study should be interpreted in light of the limitations. Our composite measure of alcohol use did not allow for us to make inferences on specific drinking behaviours (e.g. heavy episodic drinking). The study also used a cross-sectional design, which does not allow for us to track the dynamic relationship between these variables over time. Our sample was also older than typical UK university cohorts (generally 18--21 years), due to our recruitment from the wider community. Whilst this increases the generalizability of our findings we are unable to examine differences in student vs community drinking. In relation to this, our recruitment led to an under-representation of males in our sample. Therefore, future research should aim to recruit more representative samples and examine differences in student vs non-students, as well as changes in the relation between these variables over time. Should this pathway be consistent and robust, it may contribute to the development of personality-targeted prevention programs, which have been shown as successful in reducing alcohol use ([@bb0155]). Future research should also investigate the relationship between the three components of anxiety-sensitivity and alcohol use. This may improve understanding of the complex relationship between anxiety-sensitivity and drinking and also go some way to explain the lack of coherence in the literature.

5. Conclusions {#s0060}
==============

To conclude, the current study demonstrates the importance of coping motives and AOEs when exploring the association between hopelessness and alcohol use. Critically we found that individuals high in hopelessness, who are drinking to cope and also hold positive AOEs, should be recognised as high risk for hazardous alcohol use. This suggests that it may be beneficial for targeted interventions to emphasise other ways of coping with anxiety or depression that are incompatible with drinking, and to increasingly focus on changing positive AOE that people high in hopelessness hold with relation to alcohol.
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[^1]: Legend: AUDIT = Alcohol Use Disorders Identification Task; CEOA = Comprehensive Effects of Alcohol.
